WHAT IS CLAIMED IS: 



1 h A method of ablating cardiac tissue, comprising the steps of: 

2 providing an ablating device having an ultrasonic transducer, the device 

3 emitting focused Ultrasound which is focused in at least one dimension; 

4 positioning the ablating device in contact with cardiac tissue; and 

5 activating the ultrasonic transducer to direct the focused ultrasound into the 
3 cardiac tissue. 



I 2. The method of claim 1 , wherein: 

the activating step is carried out to electrically isolate one part of the heart 
from another part of the heart. 



3. The method of claim 1, wherein: 

the providin^ndactivating steps are carried out with the focused ultrasound 



being focused along a foci 



The 



axis ahd diverging when viewed perpendicular to the focal axis. 



fetliod of claim 1, further comprising the step of: 
moving^ focus of the focused ultrasound relative to the cardiac tissue 

\ 

5 . The method of claim 4, wherein: 

the moving step is\carried out to move the focus closer to a near surface of the 

cardiac tissue. 

6 . The method of claim 1, wherein: 
the providing step is carried out so that at least 90% of the focused ultrasound 

passes within a focus area defined by\a focal length of about 2 to 20 mm and an angle of 
about 10 to 170 degrees when viewed\along a focal axis. 

7. The method of cl'aim 1, wherein: 

the providing step is carrkd out with the focused energy being emitted by 
concave surface. 

8. The method of clairr^l , wherein: 

the providing step is carried out with the concave surface being attached to 
piezoelectric transducer. ^ 
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of 2-20 mm. 



9. The method of claim 7, wherein: 

the presiding step is carried out with the concave surface having a focal leneth 

10. ThV method of claim 9, wherein: 

the providing step is carried out with the focused energy having a focal length 



of 2 to 12 mm. 



1 1 . The method of claim 1 , wherein: 

the activating step is carried out by activating the ultrasonic transducer for a 



lethod < 
step is 

first period of time at a first frequency and a second period of time at a second frequency 
which is different than the first frequency and occurs after the first period of time. 



12. The methodW claim 11, wherein: 

the activating step is^uried out with the first frequency being lower than the 
second frequency. 

13. The metho^tofWim 12, wherein: 

the activating step is carried out with the first period of time being shorter than 
the second period of time. 

14. The method of claim 13, wherein: 

the activating step is carried out with the first period of time being less than 1 

second. 

1 5. The method of claim 1 1 , wherein: 
the activating step is carriedtout with the ultrasonic transducer being activated 

at the first frequency for a number of discrete time periods. 



16. The method of claim Y6, wherein 



the activating step is carried ou^ with the ultrasonic transducer being inactive 
for 3-8 seconds between each of the number oftdiscrete time periods. 

1 7. The method of claim 1 , further comprising the step of: 



approximating a temperature of theytissue. 
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1 & The method of claim 1 , further comprising the step of: 
assessing the adequacy of contact between the device and the tissue. 

19. VThe method of claim 1, further comprising the step of: 
2 determining a tissue layer thickness using the ultrasound transducer. 

1 20. The method of claim 19, wherein: 

I the determining step is carried out with the tissue layer being a tissue layer 

i between a near surface and a far surface. 

21 . The method of claim 19, wherein: 

the determinM^teais carried out with the tissue layer being a fat layer which 

y 

22. Theinethod of claim 1 , further comprising the step of: 
measuring a blo<^i flow velocity with the ultrasonic transducer. 

23. The method of claim 1 , further comprising the step of: 
moving the a focus of the focused ultrasound relative to the tissue. 

24. The method*of claim 23, wherein: 

the moving step is carried out with the ultrasonic transducer being tilted. 

25. The method of Vlaim 1, wherein: 

the providing step is carried out with the ablating device having a number of 
ultrasonic transducers. 



lies over a muscle layer 



26\ A method of ablating tissue with ultrasound comprising the steps of: 
proving an ablating device which emits focused ultrasound having a focus in 
at least one direction; 

positioningthe ablating device in contact with a tissue structure to be ablated; 



and 



operating tM abhAig device ata,frequency and a power to direct the 
ultrasonic energy into the ^ssu^tructure for a period of time; and 

changing at least onW the frequency, power, period of time and location of 
the focus relative to the tissue and activating the ablating device. 




ft • 

1 27. Tthe method of claim 26, wherein: 

2 the changing step is carried out to accumulate energy closer to a near surface 

3 of the tissue as compared Vo the operating step. 

1 28. The method of claim 26, wherein: 

2 the changingtetep is carried out with the period of time increasing. 

1 29. The method of claim 26, wherein: 

2 the changing stfep is carried out with the frequency increasing. 

1 30. The methbd of claim 26, wherein: 

2 the providing step\s carried out with the ultrasonic transducer producing 
p3 focused ultrasound, wherein the f caused ultrasound has a focal length of 2-20mm. 

. y 3 

Jh 1 3 1 ■ The method of claim 1 or 26, further comprising the step of: 

^ 2 assessing the contact between the ablating device and the tissue structure 

UJ 

S j 1 32 . The methb&ffi claim 3 1 , wherein: 

\„? the assessing st^p J^Wled out by measuring the electrical impedance. 

ill 

33. The method of claim 1 or 26, further comprising: 

Cl Vneasuring a tissue thickness using the ultrasonic transducer, the ultrasonic 

=3 transducer emitfmg ultrasound energy and receiving ultrasound energy reflected from a far 

4 surface of the tissW&jructure. 

1 \\ T / method of claim 1 or 26 ' furt her comprising the step of: 

2 measu^hg a fat thickness using the ultrasonic transducer, the ultrasonic 

3 transducer emittirjgultrasound energy and receiving ultrasound energy reflected from a 

4 boundary between fat and muscle. 

1 35. Th^method of claim 26, wherein: 

2 the operating step is carried out a number of times. 

1 36. A method b^Vblating a tissue structure with ultrasound comprising the 

2 steps of: ( ]Ss ' 

3 providing an ablating device which emits ultrasound energy; 

5b 



acti toting the ablating device to deliver and accumulate energy within a target 
tissue structure; and 

changihg a characteristic of the ablating device so that the ultrasound energy is 
accumulated nearer to ^near surface of the target tissue structure as compared to the 
activating step. 

37. The\method of claim 36, wherein: 

the provicfinl step is carried out with the ablating device having a number of 
cells with each cell having *Weast one ablating element which emits ultrasound energy. 

38. The method of claim 36, wherein: 

the providing stefo is carried out with the ablating device emitting focused 
ultrasound which is focused in atMeast one dimension. 

39. The method W claim 38, wherein: 

the activating step is ^rried out to accumulate energy at a focus of the focused 
ultrasound; and 

the changing step is carried out to accumulate energy between the focus and a 
near surface of the target tissue structure. 

A method of ablating cardiac tissue, comprising the steps of: 
providing an ablating device having an ultrasonic transducer; 
positioning the ablating device in contact with a tissue structure to be ablated; 

and 

activatW the ultrasonic transducer for a first period of time at a first frequency 
to produce ultrasonic LLfgf^ich is directed at the tissue structure, the activating step also 
being carried out with W&u^onic transducer being activated for a second period of time at 
a second frequency whi^fUs different than the first frequency. 

The method of claim 40, wherein: 



the activatingYeps are carried out with the first frequency being lower than 
the second frequency and the first period of time c occumng before the second period of time. 

42. The method of claim 40, wherein: 

1 
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2 the activating steps ar^carried out with the first period of time being shorter 

3 than the second period of time. / 



1 

2 
3 

1 

2 



43. The method o 
the activating steps 



aie 



1 second. 



claim 40, wherein: 

carried out with the first period of time beinsi less than 



44. The method ofjclaim 43, wherein: 

the activating steps are carried out with the ultrasonic transducer being 



3 activated at the first frequency a number of times 



l 
2 

4h 
4j2 

SI 3 
H Y 

ks 

CI 
iiP 

.=3 

:sf 

2 
3 

1 

2 
3 

1 

2 
3 

1 
2 
3 



45. 



The method of 



claim 44, wherein: 



the activating step is carried out for the first period of time. 



V 46 - The method ofj claim 40, wherein: 

\ the activating step is carried out with the ultrasonic transducer being activated 



at the first frequency for a number o^yHis££ete time periods. 



47. The method j 



i 40, wherein: 



the activating step is carried out by activating the ultrasonic transducer at 
third frequency different than the first and second for a third period of time. 



48. The method of claim 40, wherein: 

the activating step isjcarried out with the first frequency being about 2-7 MHz 
and the second frequency being from 2-14 MHz. 

49. The method pf claim 40, wherein: 

the providing step is carried out with the ultrasonic energy delivered to the 
tissue is a focused energy which is focused in at least one dimension. 

50. The method of claim 49, wherein: 



the providing step is 



of 2 to 20 mm. 



carried out with the focused energy having a focal length 



5 1 . The method of claim 49, wherein: 

the providing step is carried out with a concave surface being ultrasonically 
coupled to the transducer to form the focused energy. 
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52. The method of 
approximating a temperature 



< laim 40, further comprising the step of: 
using the ultrasonic transducer. 



53. The method of 
assessing the adequacy 



laim 40, further comprising the step of: 
of contact between tissue and the device. 



54. The method of |laim 40 further comprising the step of: 
measuring a blood flo^ velocity with the ultrasonic transducer. 

55. The method of claim 40, further comprising the step of: 
determining a tissue layer thickness using the ultrasound transducer. 

56. The method of dlaim 55, wherein: 

the determining step is carried out with the tissue layer being a tissue layer 
between a near surface and a far surfac 



57. The method of fc 
moving the ultrasonic 




, further comprising the step of: 
after the activating step. 



58. The meth6d of claim 57, wherein: 

the moving step is carried out with the ultrasonic beam being rotated. 

59. The method of cjlaim 57, wherein: 

the moving step is carried out by moving the ultrasonic transducer. 

60. The method of claim 57, wherein: 

the moving step is carried out with the ultrasonic transducer being tilted. 



ofl] 



6 1 . The method of jclaim 1 , wherein: 
the providing step is carried out with the ablating device having a number of 



ultrasonic transducers. 



62. The method ofi claim 1, wherein: 

the providing step is carried out with the ultrasound transducer having a 

relatively flat surface and a curved member coupled to the flat surface, the curved member 

transmitting ultrasound energy from , he transducer to form the focused energy. 

I 
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63. A. method of ablating cardiac tissue, comprising the steps of: 
providinglan ablating device having an ultrasonic transducer; 
positionindthe ablating device in contact with a tissue structure to be ablated; 



and 



activating thfe^Utmsonic transducer for a first period of time at a first power to 
produce ultrasonic energy Jvhi^is directed at the tissue structure, the activating step also 
being carried out with the ultrasonic transducer being activated for a second period of time at 
a second power which is different than the first power. 

64. YTh e method of claim 63, wherein: 

the activating step is carried out with the ultrasonic transducer being activated 
at different frequencies during the first and second periods of time. 

65. The Method of claim 63, wherein: 

the activating §^ep is carried out with the first period of time being smaller than 
the second period of time. 

66. The method of claim 65, wherein: 

the activating step isVarried out with the first power being higher than the 



second power. 



67. A device for ablj&ng tissue, comprising: 



a body having a longit/dir 
positioned adjacent tissue to be ablatfed; 

a first transducer couAled i 



1 axis and a contact surface configured to be 



a second transducer coupled to\he body and spaced apart from the first 
transducer by a space; and 

wherein at least one of the first an&second transducers directs ultrasound 
energy to tissue lying beneath the space between th\first and second transducers. 

68. The device of claim 67, whereii\ 

both the first and second transducers direct ultrasound energy to tissue lying 
beneath the space between the first and second transducer 
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1 69. The device of claim 67, wherein: 

2 a flexible membrane extends over the at least one of the first and second 

3 transducers, the flexible membrane conforming to the surface of the tissue and being filled 

4 with a substance whick transmits the ultrasound energy from the transducer to the tissue. 

1 70. The device of claim 67, wherein: 

2 the first andWcond transducers have the same shape, the first and second 

3 transducers each directing ul\asound energy to tissue beneath the first and second 

4 transducers, respectively, and the first and second transducers also directing ultrasound 

5 energy to tissue lying beneath th\ space between the first and second transducers. 

1 7 1 . A device fomblating cardiac tissue, comprising: 

J j* a bodv having a longftudinal axis and a contact surface configured to be 

O'B positioned adjacent tissue to be ablateV 

>i) \ 

Of a first transducer coupledvto the body; 

ijf a second transducer coupled to the body and spaced apart from the first 

*4 transducer by a space, wherein the first andWondtrartsducers each emit ultrasound energy t 

1=7 the tissue to be ablated; and / \ A 

jlf means for changing the^irection/ofi the ultrasound energy from the first 

^ transducer toward tissue beneath the Lap betweeV tftefirst and second transducers. 

1 72. The device of hatfn 7 1 , further comprising; 

2 an inflatable membrane positioned beneath the first transducer to form the 

\ 

3 contact surface below the first transducer, the transducer moving upon inflation of the 

4 balloon. \ 

1 73 - A method of ablating cardiac tissue, comprising the step of: 

2 providing an ablating device including a bodAhaving a longitudinal axis and a 

3 contact surface, the ablating device also having a first transducer and a second transducer 

4 both coupled to the body, the second transducer being spaced apart from the first transducer 

5 by a gap, wherein the first and second transducers each emit ultrlsound energy to the tissue to 

6 be ablated, the first transducer being movable to redirect the energy emitted by the first 

7 transducer to tissue beneath the gap between the first and second transducers; 

8 positioning the ablating device against cardiac tissueA 



activating the first and second transducers to ablate cardiac tissue; 
)ving the first transducer to ablate cardiac tissue beneath the gap between 




the first and secona transducers. 



74. \The method of claim 73, wherein: 

the providing step is carried out with the body having an inflatable membrane 
beneath the first transducer^ and 

the pivoting step is carried out by inflating the balloon. 

75. A methodW ablating a cardiac tissue, comprising the steps of: 

providing an ablating device having a first transducer and a second transducer* 

. . . \ 
positioning the ablating device against cardiac tissue* 

activating the first transducer at a first frequency to ablate cardiac tissue; and 
activating the second transducer at a second frequency to ablate cardiac tissue. 

76. The method of clakrfU5, mither comprising the step of: 

moving the ablating devite so\haAthe activating steps are carried out to ablate 
the same cardiac tissue. 

77. The method ofWim 3^, wfierei 
the activating steps are carried out to ablate different cardiac tissue. 

\ 

78. The method of claim 75, further comprising: 
characterizing at least a portion of the cardiac tissue; and 

selecting at least one of the first and second transducers to ablate the at least 
portion of the cardiac tissue based upon the characterizing step. 

79. A method of ablating a cardiac tissue, comprising the steps of: 

providing an ablating device having a first transducer and a second transducer, 

the first and second transducers both being focused, the first and second transducers having 
different focal lengths; 

positioning the ablating device against cardiac tissue; 
activating the first transducer to ablate cardiac tissue; and 
activating the second transducer. 
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80v The method of claim 79, wherein: 

the providing step is carried out with the first transducer having a first focal 
length and the second transducer has a second focal length different than the first focal length. 

8 1 . The method of claim 79, wherein: 

the providing step is carried out with the ablating device having a body, the 
first and second transducers being movable along the body. 

82. The method of claim 8 1 , wherein: 

the providing step\s carried out with the first and second transducers being 
slidable along the body. 

83. The method of claim 8 1 , further comprising the step of: 
positioning the body at ^selected location on an epicardial surface; and 
moving the first and secorfd transducers after the positioning step. 

84. A device for ablatirig tissud, comprising: 
a body; 

a source of focused ultrasound m^unjed to the body, the focused ultrasound 
having a focus; and 

a flexible membrane filled wit/ a su^stanba^^ch reg&rves the focused 
ultrasound and transmits the ultrasoundenergy to the tissue. 

85. The device of claim 36, wherein: 

the flexible membrane is inflatable to movlthe focus relative to the tissue to 



be ablated. 



86. The device of claim 36, wherein: 
the flexible membrane tilts the body when inflated. 

87. The device of claim 36, wherein: 

the source of focused ultrasound includes an ultrasound transducer. 

\ 

88. A system for ablating tissue with ultrasound energy, comprising: 
an ablating element which emits ultrasound energy; 
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a control system coupled to the ablating element, the control system 
controlling activafton of the ablating element to automatically change a characteristic of the 
ablating element wfi^n ablating the same tissue structure during a first time period and a 
second time period. 

89. The system of claim 88, wherein: 

the control ^stem is configured to automatically change a frequency of the 
ablating element. 

90. The system of claim 88, wherein: 

the control system^s configured to automatically change the power of the 
ablating element. 

91 . The system of claim 88, wherein: 

the ablating element emi\s focused ultrasound which is focused in at least one 

direction. 

92. The system of claim 88, wherein: 

the control system automatically jp^es the focus relative to the tissue 
structure being ablated. 

93. The system of claim©2, wherein: 

the control system moves th^focus^c^qr to a near surface of the tissue 
structure being ablated. 

94. The method of claim 88, wherein: 

the control system includes means for assessing the adequacy of contact 
between the device and the tissue structure being ablated. 

95. The method of claim 93, wherein: 

the assessing means is carried out by measuring an electrical impedance. 

96. A device for ablating tissue, comprising: 
a body; 
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3 a f, V ablating element coupled to the body, the first ablating element emittin 

4 focused ultrasound ^iergy, the focused ultrasound energy being focused in at least one 

5 direction; and 

6 a Seconal ablating element coupled to the body, the second ablating element 
emitting focused ultrasoWd energy, the focused ultrasound energy being focused in at least 
one direction, the second Vblating element being different than the first ablating element. 
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1 element. 



97. The device of claim 96, wherein: 

the second ablating element has a different focal length than the first ablating 



98. A device for ablating cardiac tissue, comprising: 
an ablating elemenl which emits focused ultrasound which is focused 
least one dimension. \ 



\ 

99. The device of claim 98, further comprising: 
a body; and \ 

a plurality of ablating elements. 

100. The device of claim 98, wherein: 

the focused ultrasound is foctfsedalong a focal axis and diverges when viewed 
perpendicular to the focal axis. 

101. The device of claim 98, further comprising: 

means for moving a focusW thy4cVe>u4tFa«etnTa r relative to the tissue. 

1 02. The device of claim 98, whereil 
the focused ultrasound has a focal lengthW 2-20 mm. 

103. The device of claim 102, wherein: 
the focal length is 2 to 12 mm. 

1 04. The device of claim 98, further comprising: 
a control system which automatically activates theVblating element for a first 

period of time at a first frequency and for a second period of time a\a second frequency 
which is different than the first frequency. \ 
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1051 The device of claim 104, wherein: 

the control system activates the ablating element at the first frequency which 
lower than the seconcnfrequency. 

106. T&ie device of claim 104, wherein: 

the control system deactivates the ablating element for 5-80 seconds between 
each of a number of discrate time periods. 

107. A syl^em for ablating tissue with ultrasound comprising the steps of: 
an ablating device which emits focused ultrasound in at least one dimension; 

and ^ 

a control system operably coupled to the ablating device, the control system 
activating the ablating device aka frequency and a power to direct the ultrasonic energy into 
the tissue structure for a period of time, the control system also changing at least one of the 
frequency, power, period of time Vnd location of the focus relative to the tissue 

\ 

108. The system of claim 107, wherein: 

the changing step is cWied out to accumulate energy closer to a near surface 
of the tissue as compared to the operating step. 

109. The system of,erfiimW07, wherein: 

the changing step ^carried but with the period of time increasing. 

1 10. The syste/n of claimMOTV^herein: 
the changing step\is cabled o\t wi^he^ijueiKfy^ increasing. 

111. The system of claim 1 07\ further comprising: 
means for assessing the contact between the ablating device and the tissue 

structure. 

1 12. The system of claim 107, further comprising: 
means for measuring a tissue thickness hsing the ultrasonic transducer. 

113. The system of claim 107, wherein: 

the first transducer has a first focal length an^the second transducer has a 
second focal length different than the first focal length. 
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